Aims-Strong thyroglobulin immunoreactivity within sinus histiocytes in a lymph node draining a papillary thyroid carcinoma was observed in a recent case. This prompted the investigation of whether thyroglobulin immunoreactivity is common in regional lymph nodes in cases of thyroid malignancy. Methods-Eighty seven lymph nodes were studied from 21 cases of thyroid malignancy. These comprised papillary carcinoma (n = 12), follicular carcinoma (n = 4), medullary carcinoma (n = 3), and one case each of squamous and anaplastic carcinoma. Eleven cervical lymph nodes from patients with no evidence of thyroid disease were included as controls. Sections were stained with a monoclonal antibody against thyroglobulin. Results-In the cases of thyroid malignancy, 32 of 87 lymph nodes showed positive staining for thyroglobulin of histiocytes within the subcapsular and medullary sinuses. In an additional four cases, there was positive staining of lymph within lymphatic channels. Positivity was present in at least one node in 15 of 21 cases. There was no positivity in the control cases. There was no correlation between the size of the primary tumour and the presence of thyroglobulin positivity. Conclusions-Positive staining with antithyroglobulin occurs not uncommonly in sinus histiocytes in lymph nodes draining thyroid tumours. This positivity could be the result of the destruction of normal thyroid follicles, with the release of thyroglobulin, which is taken up by histiocytes, which subsequently drain to local lymph nodes. Pathologists should be aware of this phenomenon and should be careful not to interpret this as metastatic tumour. (J Clin Pathol 2001;54:314-316) Keywords: thyroid; thyroglobulin; immunohistochemistry Papillary carcinoma is the most common primary thyroid malignancy. Cervical lymph node metastasis may be present in up to 54% of cases at some stage in the evolution of the disease, 1 and the presence or absence of local metastasis at the time of initial surgery is one of the most important prognostic parameters. In most cases, nodal metastasis is easily recognisable morphologically. However, in some cases there may be morphological doubt, for instance when nodal metastasis undergoes cystic degeneration to such an extent that all that remains is a cystic lesion lined by an attenuated layer of cells. In doubtful cases, thyroglobulin immunostaining can be used to confirm the presence of metastatic disease. Monoclonal antibodies against thyroglobulin have generally been considered to be specific for thyroid follicular epithelial cells.
Papillary carcinoma is the most common primary thyroid malignancy. Cervical lymph node metastasis may be present in up to 54% of cases at some stage in the evolution of the disease, 1 and the presence or absence of local metastasis at the time of initial surgery is one of the most important prognostic parameters. In most cases, nodal metastasis is easily recognisable morphologically. However, in some cases there may be morphological doubt, for instance when nodal metastasis undergoes cystic degeneration to such an extent that all that remains is a cystic lesion lined by an attenuated layer of cells. In doubtful cases, thyroglobulin immunostaining can be used to confirm the presence of metastatic disease. Monoclonal antibodies against thyroglobulin have generally been considered to be specific for thyroid follicular epithelial cells.
Recently, we encountered a case of papillary thyroid carcinoma with cystic metastatic deposits within ipsilateral cervical lymph nodes and in which thyroglobulin staining was used to confirm the morphological suspicion of metastasis. In addition to positive staining within the tumour cells, sinusoidal histiocytes also showed immunoreactivity. We were unaware of reports of aberrant thyroglobulin reactivity in sinusoidal histiocytes in lymph nodes and this prompted us to investigate this further by carrying out thyroglobulin immunostaining on a series of draining lymph nodes in cases of thyroid malignancy.
Materials and methods
Eighty seven lymph nodes from 21 cases of thyroid malignancy were studied. The primary thyroid tumours comprised papillary carcinoma (n = 12), follicular carcinoma (n = 4), medullary carcinoma (n = 3), and one case each of squamous and anaplastic carcinoma. Eleven cervical lymph nodes from patients without evidence of thyroid disease were also used as controls.
For immunohistochemistry, sections of 4 µm thickness were cut from paraYn wax blocks and stained with antithyroglobulin monoclonal antibody (Dako, Glostrup, Denmark) at a mouse immunoglobulin concentration of 0.5 mg/ml (1/400). Negative controls were stained with IgG1 at an equivalent concentration. We used the Dako Envision detection system, which uses DAB as chromogen. All sections were counterstained with Harris's haematoxylin.
The biopsy reports were reviewed to ascertain whether the size of the thyroid tumours was correlated with the presence or absence of thyroglobulin immunoreactivity.
Results
Of the 87 lymph nodes evaluated, 27 contained metastatic carcinoma. Thirty two of 87 nodes showed moderate to strong granular cytoplasmic staining for thyroglobulin of histiocytes within subcapsular and medullary sinuses ( fig  1) . This included 14 lymph nodes containing metastatic carcinoma. Positive staining was found in nodal histiocytes in 10 papillary, four follicular, and one anaplastic carcinoma. In four lymph nodes without demonstrable reactivity for thyroglobulin within histiocytes, lymph within lymphatic channels showed strong positivity (fig 2) . This was also present in cases where there was thyroglobulin immunoreactivity within histiocytes. The 11 cervical lymph nodes from patients without evidence of thyroid disease were completely negative for thyroglobulin. There was no staining or, in a small number of cases, negligible background staining of collagen. There was no staining of negative controls.
The primary tumours in cases where lymph node positivity was present ranged from 0.3 to 7 cm, with an average of 3.7 cm. In cases where no nodal positivity was found, the tumours ranged from 0.2 to 13 cm, with an average of 5.1 cm.
Discussion
Our study demonstrates positive staining for thyroglobulin of histiocytes in a considerable proportion (36.8%) of lymph nodes draining thyroid malignancies. At least one node was positive in 15 of 21 cases. This phenomenon, if erroneously interpreted, might result in an incorrect diagnosis of metastatic tumour. Local lymph node dissection is most commonly performed in suspected cases of papillary thyroid carcinoma and, if this diagnosis is known preoperatively (usually as a result of fine needle aspiration), the surgeon may search for enlarged lymph nodes in the region of the thyroid and, if found, they will be removed. In other fields of surgical pathology practice, there is an increasing focus on the detection of micrometastases within lymph nodes and, if thyroglobulin immunostaining is performed, and incorrectly interpreted, an erroneous diagnosis may be made. Nodal micrometastases most commonly involve the subcapsular sinus and, because thyroglobulin positive histiocytes are usually found here, this might cause further diagnostic confusion.
We are not aware of previous reports of thyroglobulin immunoreactivity of histiocytes in lymph nodes draining thyroid malignancies. However, it is recognised that tumours involving the thyroid, either primary or metastatic, which are not of follicular epithelial origin, may occasionally exhibit weak positivity. This is caused either by diVusion from normal thyroid follicular epithelium, with subsequent absorption by the tumour, or by destruction of normal thyroid with the release and uptake of thyroglobulin by the neoplasm. [2] [3] [4] This might result in weak positive staining with antithyroglobulin antibodies and an inappropriate diagnosis of a tumour of thyroid follicular epithelium.
Positive staining for thyroglobulin was found mostly in lymph nodes of patients with papillary carcinoma but was also identified in cases of follicular and anaplastic carcinoma, suggesting that the phenomenon is not specific for any type of thyroid tumour. It is probable that the aberrant thyroglobulin positivity is the result of the destruction of normal thyroid by the tumour, with the release of thyroglobulin, which is taken up by histiocytes, which subsequently drain to local lymph nodes. This is supported by the location of the positive cells within subcapsular and medullary sinuses and by the presence of immunoreactivity in lymph within lymphatic channels. We have also seen thyroglobulin immunoreactivity within histiocytes in the thyroid gland in the vicinity of tumours, further supporting this hypothesis.
If aberrant thyroglobulin staining is caused by uptake by histiocytes secondary to tumour destruction of normal thyroid, it might be expected that positivity would be most common with large thyroid tumours, which result in considerable destruction. However, we could find no correlation between tumour size and the presence of thyroglobulin immunoreactivity within nodal histiocytes. This suggests that even with small tumours, local destruction might result in the uptake of thyroglobulin by histiocytes.
Our study did not investigate whether conditions other than tumours involving the thyroid could give rise to similar positivity of histiocytes for thyroglobulin within local lymph nodes. It would be interesting to investigate whether conditions such as lymphocytic thyroiditis can give rise to a similar phenomenon. In addition, with the increasing popularity of thyroid fine needle aspiration it could be speculated that this procedure might have similar eVects.
In summary, we have demonstrated that thyroglobulin positivity is commonly found in histiocytes in lymph nodes draining thyroid tumours. Given the increasing propensity for 
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